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1( ) $n$ $n$
$a$
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(3) [3]
O
$(X+a)^{n}=X^{n}+a$ $(mod X^{r}-1, n)$ (3)
$n$
APR [1] ECPP (
$)$ [4] APR (3)
ECPP





( ) $N$ $gcd(a, b)=$
$1$ $a$ $b$
2
$\log n=\log_{2}a$ $\backslash ^{1}i_{\wedge}$
$a$ $r$ $o_{r}(a)$
$a^{k}\equiv 1(mod r)$ $k$ $r$
$a$ $\phi(r)$ $r$
$r$
$t(n)$ $n$ $O^{\sim}(t(n))$ $|$ $O(t(n)\cdot$
poly(log $t(n)$ ) $)$ $\epsilon>0$
$O^{\sim}(\log^{k}n)=O$ ( $\log^{k}n\cdot$ Poly (log log $n)$ ) $=$
$O(\log^{k+\epsilon}n)$
32
2 $n$ $a,$ $r$
$\mathbb{Z}_{n}$ $X$ 1
($\mathbb{Z}_{n}[X]$ )
$(X+a)^{n}\equiv X^{n}+a$ $(mod X^{r}-1)$ (2)
$o_{r}(n)>\log^{2}n$ (4)













: $1<n$ $n$ .
1. $n=a^{b},$ $b>1$ $a,$ $b$
$r_{n}$
2. $gcd(r, n)=1$ $o_{r}(n)>\log^{2}n$
$r$
3. $1<gcd(a, n)<n$ $a$
$a\leqq r$ $r_{n}$
4. $n\leqq r$ $r_{n}$
190
5. $1\leqq a\leqq\lfloor\sqrt{\phi(r)}\log n\rfloor$ $a$
$1:10$ $50$ $\alpha=2$ $r$



















log2 $n$ 2 $\alpha$ $\alpha$
2 $r$ $r_{\alpha}$
$\tau$
1 $\alpha,$ $r_{\alpha},$ $\log^{\alpha}n$
$\alpha$ $\alpha\in\{0.5,1,1.5,1.9.’ 2\}$
$n$ $2\leqq n<1000000$







































$1\leqq a\leqq r-1$ $a$ $n$
2
$c$ $c\log n$
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